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Straight Members 


When x = 3 L, y — 0, so that C 2 = — 5&/18L. Hence, the final expression for the deflection 
becomes 


_ k ( lx 
V= E \ 162L 2 

when x — 3 L, y = 
ment is obtained 
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V ~ 81t rED 4 
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0. When x = L, the expression for the maximum downward displace- 

♦ (21.9h) 


Design Problem 21.2 

Find the location of the maximum bending stress for the cantilever beam shown in 
Fig. 21.2. 

Solution 

Since the diameter of the section varies according to the law xD/L, the section modulus 
in bending at any point along the beam is 

^ ttx 3 D 3 
~ ~32IT 

The bending moment is 

M = W(x - L) (21.10b) 


(21.10a) 


Hence, the general expression for the bending stress becomes 
32 WL 3 (x — L' 


tvD 3 




(21.10c) 


The position of the maximum bending stress is now found from Eq. (21.10c) with the aid 
of the condition da/dx = 0. This gives 


x 3 — 3 x 2 (x — L) = 0 


from which 


x = 1.5L ♦ 


The foregoing two examples indicate the analytical methods applicable to beams of 
variable cross sections. Detailed information on minimum-weight optimum design 
of variable section members is available [39]. At this stage of the preliminary 
design, however, the data given in this section should be sufficient for most practical 
purposes. 



